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Description 

[0001] This invention concerns a device in accord- 
ance with the pre-characterising portion of Claim 1, 
which is known for example from document EP-A-0 669 
109. 

[0002] The human spine consists of blocks of bony 
vertebra with intervening blocks of soft-tissue, the in- 
tervertebral discs. These functional elements allow the 
spine to be flexible, and to transfer load evenly over the 
lower vertebra, despite variation in the position of the 
upper vertebra, They function as a fluid filled bag be- 
tween each vertebra. However, with disc degeneration, 
they become anisotropic and transmit load irregularly 
over the endplate and this irregular loading pattern in 
different positions of the spine is associated with back 
pain. 

[0003] Conventional treatment of this disorder is to 
fuse the two vertebrae together. This method of treat- 
ment is not attended by a high level of success. This is 
in part related to the stiff segment created by the fusion 
operation, which produces problems to the adjacent spi- 
nal segments above and below. The ideal solution would 
be one that allows normal load transmission and also 
allows movement as achieved with artificial joints else- 
where in the human body. However, the artificial disc 
prostheses, which have been proposed so far, have not 
to date produced any better results than fusion. This is 
in part because insertion of an artificial disc involves ma- 
jor surgery, and there is the difficulty in accurately plac- 
ing the device to ensure that the segmental movement 
of the facet joints remains normal. 
[0004] There are two further devices described in the 
treatemnt of low back pain, known as "soft-stabilisation" 
in which pedicle screws are placed in the vertebrae, and 
a stretchable ligament is attached behind, at their head 
portions. In both the devices, the restraining ligaments 
are well behind the axis of flexion/extension. In one of 
these systems (Dyesys-Sulzer), whilst excessive lordo- 
sis is prevented by a cylinder embracing the ligament, 
the actual distraction of the posterior disc space can only 
be achieved by producing flexion of the segment. It is 
known that a kyphotic segment in the lumbar spine can 
produce back pain. 

[0005] In the other of these systems (Graf ligament), 
distraction of the anterior disc space and creation of 
physiological lordosis is accompanied by compression 
of the posterior part of the disc. This results in narrowing 
of the diameter of the exit foramen of the nerve root, and 
also increases load transfer to the posterior part of the 
disc. It is known that increased load transfer by the pos- 
terior annulus can produce annular tear. Neither system 
addresses therefore the important aims of producing 
uniform disc distraction and the creating a normal load- 
ing pattern across the end-plate of the vertebrae. 
[0006] The invention as claimed, aims at solving the 
problems described above. 

[0007] The present invention provides a device as de- 



fined in Claim 1 . By introduction of a fulcrum, lying close 
to the axis of flexion and extension of the spinal motion 
segment, the posteriorly placed ligament distracts the 
whole disc, and the fulcrum itself becomes a load-bear- 

5 ing structure. This reduces the load over the disc, and 
makes it an even distribution of load across the end- 
plate throughout the range of movement of the motion 
segment, that is allowed by the implant. 
[0008] Clinically the ligament is applied to the assem- 

10 bly under tension and the fulcrum under compression at 
the resting position of the spine. The screws are intro- 
duced posteriorly through the pedicles on either side, so 
that there is an assembly of screws, fulcrums and liga- 
ments on right and left side in the posterior aspect of the 

15 vertebrae to be stabilised, the same system can also be 
extended over more than one motion segment, if nec- 
essary. 

[0009] The fulcrum lies closer to the axis of movement 
of flexion-extension of the lumbar spine. When the as- 

20 sembly is introduced into the spine, it allows movement 
of the spine in flexion-extension, as well as in other di- 
rections. During flexion-extension, the range of move- 
ment of the fulcrum is less than that of the ligament, 
since the former lies closer to the axis of the movement. 

25 [0010] The ligament actually elongates during flexion 
and recoils during extension. During flexion, the fulcrum 
bends, and also to some extent, compresses itself. 
These movements are reversed in extension. The two 
ends of the fulcrum, being tightly fixed to the pedicle 

30 screws, prevent any movement between the pedicle 
screws and the fulcrum at their junction. 
[001 1 ] The pedicle screws will preferably be made up 
of titanium and with diameters of 5, 6, 7, and 8 mm. The 
pedicle screw has a head portion and a threaded shaft 

35 portion. The length of the threaded shaft portion of the 
screw is preferably between 35 and 55 mm, with 5 mm 
increments. The length of the head portion is preferably 
of different sizes, e.g. 20, 30 and 40mm. 
[0012] The distance x is preferably in the range of 1 0 

40 - 20 mm and the distance y is preferably in the range of 
7 to 17 mm (Fig. 1). 

[0013] The fulcrum should (at least partially) be com- 
pressible in the longitudinal direction. In a preferred em- 
bodiment the fulcrum consists of a longitudinal main 
45 body of which at least its middle portion consists of a 
flexible material and two end portions consisting of a rig- 
id material (e.g. the same as that of the pedicle screws). 
The two end portions can be designed as a sleeve over 
the main body. 

so The main body of said fulcrum is preferably made of a 
flexible polymer, e.g. a high-density polyethylene (HDP) 
with a modulus of elasticity between 17*000 to 28'000 
kg/cm 2 or a poly tetra-fluoro ethylene (PTFE) with mod- 
ulus of elasticity between 3000 to 6500 kg/cm 2 . The out- 

55 er diameter at the metallic ends of the fulcrum is prefer- 
ably between 5, 6, or 7 mm. The flexibility of the fulcrum 
will depend on the design and the diameter as well. 
[001 4] The fulcrum is preferably covered with a fabric 
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sleeve. This has the advantage that it can resist the wear 
resulting from friction of the relatively soft material of the 
fulcrum against the bone and the soft tissues around, in 
the spine. 

Preferably the fulcrum is drum-shaped in order to pre- 
vent buckling during bending. 
[0015] Preferably the head portions of the pedicle 
screws are provided with a fixation mechanism for ac- 
commodating and fixing an end portion of the fulcrum. 
The head portion of the pedicle screw is provided with 
a smooth seat for receiving the ligament , a groove for 
receiving the end portion of the fulcrum, and a threaded 
portion for receiving a locking nut. 
In a preferred embodiment the assembly has a fastening 
mechanism to tighten the end portion of the fulcrum to 
the head of the pedicle screws. The fastening mecha- 
nism preferably comprises of a sleeve which can be 
passed over the end portion of the fulcrum, after the lat- 
ter is seated into the groove in the head portion of the 
pedicle screw 

[001 6] In a further preferred embodiment the assem- 
bly comprises of a locking nut which can be tightened 
over the corresponding threaded part in the head of the 
pedicle screw , fastening the sleeve and the end portion 
of the fulcrum to the head of the pedicle screw. 
[0017] In a further preferred embodiment the ligament 
has the shape of a closed loop, which can be passed 
over the second end of the pedicle screw, to sit on the 
smooth part of the head portion of the pedicle screw. It 
may further comprise a cap nut which can be screwed 
into the second end of the pedicle screw to retain the 
ligament in place. 

[001 8] The ligament is preferably made up with braid- 
ed polyester. The diameter of the cross section of the 
ligament can vary between 3 and 7 mm. The breaking 
strength should be between 2000 N and 5000 N load, 
depending on the diameter of the ligament, and rate of 
loading. The strain will be between 10 and 30 % under 
physiological loading. 
[0019] In the drawings: 

Fig. 1 Shows a schematic representation of a lon- 
gitudinal section through the assembly ac- 
cording to a preferred embodiment of the in- 
vention; 

Fig. 2a shows a side view of the fulcrum, attached to 
a pedicle screw in the assembly according to 
a preferred embodiment of the invention; 

Fig. 2b shows the pedicle screw, the fastening mech- 
anism of the fulcrum to it, and the cap nut, 
before they are assembled together; 

Fig. 2c shows the profile of the pedicle screw and the 
sleeve of the festening mechanism; 

Fig. 3 shows the assembly of the pedicle screw, the 
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fulcrum, and the ligament together for one 
side of the spinal segment; and 

Fig. 4 shows the assembly applied to one spinal 
5 motion segment, shown in a plastic model of 

the lumbar spine, from a posterior oblique 
view. 

[0020] The assembly as shown in Fig. 1 is used for 
the stabilisation of two adjacent vertebral bodies 1 0 of 
the spine. It comprises two pedicle screws 1 , having a 
threaded shaft 2 with a tapering first end 3 for introduc- 
tion into the vertebral bodies 10 and a head portion 4 
with a second end 5 which are shown in more detail in 
Figs. 2b and 2c. 

[0021] The pedicle screw is made up of titanium and 
its diameter is 7 mm (which may vary between 5 and 8 
mm). The length of the threaded portion of the pedicle 
screw is 45 mm (which may vary between 35 and 55 
mm, with 5 mm increments). The length of the head por- 
tion up to its said second end is 30 mm (which may vary 
between 20 and 40 mm). 

[0022] As shown in Fig. 2a, a flexible longitudinal ful- 
crum 6 with two end portions 8, can be disposed trans- 
versely to the pedicle screws 1 , and fixed with its end 
portions 8 to the head portion 4 of the two pedicle screws 
1 , at a distance of 15 mm (which may vary between 10 
and 20 mm) from the said second end 5 as shown in 
Fig. 1 . The main body 9 of the fulcrum 6 consists of a 
flexible material, similar to 'high density polyethylene' 
(HDP) with a modulus of elasticity of 22'500 kg/cm 2 
(which may vary between 17'000 and 28'000 kg/cm 2 or 
'poly tetra-fluoro ethylene (PTFE) with a modulus of 
elasticity of 4 750 kg/cm 2 (which may vary between 
3'000 amd 4'500 kg/cm 2 ). The two end portions 8 con- 
sist of a metallic sleeve, between 15 and 20 mm long, 
over the flexible material of the fulcrum. The outer diam- 
eter of these metallic end portions 8 are 6 mm (which 
may vary between 5 and 8 mm). The fulcrum 6 is drum 
shaped, with larger diameter in its middle compared to 
the ends. The fulcrum is at least partially compressible 
in the longitudinal direction. 

[0023] As shown in Figs. 3 and 4, the ligament 7 has 
teh shape of a loop, which can be passed over the sec- 
ond end 5 of the pedicle screw, to sit on the smooth part 
1 2 of the head portion 4 of the pedicle screw. The diam- 
eter of the cross section of the ligament is 5 mm (which 
may vary between 3 and 7 mm) and its breaking strength 
is 3'500 N load in tension (which may vary between 
2'000 and 4'500 N). The strain of the ligament is 20 % 
under physiological loading. 

[0024] The elastic ligament 7 made up of braided pol- 
yester. The ligament 7 is disposed transversely to the 
said pedicle screws 1 , and fixed to the head portions 4 
of the pedicle screws 1 at a distance of 12 mm (whihc 
may vary between 7 and 1 7 mm) from the groove 1 4 for 
the fulcrum in the nead of the pedicle screw. 
[0025] Alternatively the ligament may consist of a sin- 
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gle length flexible cord, which is made up with an outer 
layer of braided polyester, and an inner core of stretch- 
able material like Dyneema (which is registered trade- 
mark of DSM High Performance Fibres B.V., Nether- 
lands) or similar. The single length version (as opposed 
to the above described loop version) of the ligament has 
metal sleeves at its ends for fastening it to the second 
end (5) of the pedicle screws. 
[0026] As shown in Fig. 2c the head portions 4 of the 
pedicle screws 1 are provided with a fixation mechanism 
12,14,16 for accommodating and fixing an end portion 
8 of the fulcrum 6. The head portion 4 of the pedicle 
screw 1 is provided with a smooth seat 1 2 at its free and 
for receiving the ligament 7 (Fig. 1 ), a groove 14 for re- 
ceiving an end portion 8 of the fulcrum 6, and a threaded 
portion 1 6 locate between the groove 1 4 and the smooth 
seat 12 for receiving a locking nut 11 . 
[0027] As shown in Fig. 2 c the head portion 4 of the 
pedicle screws 1 consists of three segments 12,14,16 
for accommodation and fixation of the end portions 8 of 
the fulcrum 6. These are , a smooth seat 1 2 at its free 
and for receiving teh ligament 7, a groove 1 4 for receiv- 
ing the end portion 8 of the fulcrum 6, and a threaded 
portion 16, located between the smooth seat and the 
groove, for receiving the locking nut 11. 
[0028] As shown in Fig, 2a the end portion 8 of the 
fulcrum 6 is fastened to the head portion 4 of the pedicle 
screw with a sleeve 17 and a nut 11. The fastening 
mechanism 1 3 is shown in more detail in Fig. 2b. It com- 
prises a sleeve 17 which can be passed over the end 
portions 8 of the fulcrum 6 after the latter is seated into 
the grooved 14 in the head portion 4 of the pedicle 
screw. It further comprises a locking nut 11, which can 
be tightened over the corresponding threaded portion 
16 in the head portion 4 of the pedicle screw, fastening 
the sleeve 17 and teh end portion 8 of the fulcrum, to 
the pedicle screw. Finally a cap nut 15 can be screwed 
into the second end 5 of the pedicle screw, to retain the 
ligament in place. 

[0029] In Fig. 3 the completed assembly is represent- 
ed with the fulcrum 6 fixed to the two pedicle screws 1 
and the ligament 7 wound and secured on the head por- 
tions 4 of the pedicle screws 1 . 
[0030] In Fig. 4 two pairs of assemblies are shown im- 
planted in the spine model. On the right hand assembly 
only the fulcrum 6 has been fixed to the head portion 4 
of the pedicle screws 1 , whereas on the left hand as- 
sembly (having a different type of fulcrum) the ligament 
7 has also been applied thereto. 



Claims 

1. Assembly for the stabilisation of two adjacent ver- 
tebral bodies (10) of the spine comprising of two 
pedicle screws (1), having a threaded shaft (2) with 
a tapering first end (3) for introduction into the ver- 
tebral bodies (10) and a head portion (4) with a sec- 



ond end (5), an elastic ligament (7) be disposed 
transversely to said two pedicle screws (1 ) and fixed 
to the head portions (4) of said two pedicle screws 
(1) at a distance y < x from the end portion of the 
5 fulcrum (8), characterized by 

(A) a flexible longitudinal fulcrum (6) with two 
end portions (8), adapted to be disposed trans- 
versely to said pedicle screws (1), and fixed 
10 with its end portions (8) to the head portions (4) 

of said two pedicle screws (1) at a distance x 
from said second end. 

2. Assembly according to claim 1 , characterized in 
15 that said fulcrum (6) ist at least partially compress- 
ible in the longitudinal direction. 

3. Assembly according to claim 1 or 2, characterized 
in that said distance x is in the range of 1 0 - 20 mm. 

20 

4. Assembly according to one of the claims 1 to 3, 
characterized in that said distance y is in the range 
of 7 to 17 nun. 

25 5. Assembly according to one of the claims 1 to 4, 
characterized in that said fulcrum (6) comprises 

A) a longitudinal main body (9) of which at least 
its middle portion consists of a flexible material ; 

30 and 

B) two end portions (8) consisting of a rigid ma- 
terial. 

6. Assembly according to claim 5, characterized in 
35 that said two end portions (8) are designed as a 

sleeve over said main body (9). 

7. Assembly according to claim 5, characterized in 
that said main body (9) of said fulcrum (6) is either 

40 a high-density polyethylene (HDP) with a modulus 
of elasticity between 17'000 to 28'000 kg/cm 2 or a 
poly tetra-fluoro ethylene (PTFE) with modulous of 
elasticity between 3000 to 6500 kg/cm 2 

45 8. Assembly according to one of the claims 1 to 7, 
characterized in that said fulcrum (6) is covered 
with a fabric sleeve. 

9. Assembly according to one of the claims 1 to 8, 
50 characterized in that said fulcrum (6) is drum- 
shaped. 

10. Assembly according to one of the claims 1 to 9, 
characterized in that said head portions (4) of said 

55 pedicle screws (1) are provided with a fixation 
mechanism (12,14,16) for accommodating and fix- 
ing an end portion (8) of the fulcrum(6). 
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11. Assembly according to one of the claims 1 to 10, 
characterized in that said head portion (4) of said 
pedicle screw (1) is provided with a smooth seat 
(12) for receiving said ligament (7), a groove (14) 
for receiving said end portion (8) of the fulcrum (6), 
and a threaded portion (16) for receiving a locking 
nut (11). 

12. Assembly according to one of the claims 1 to 11, 
characterized in that said head portion (4) is pro- 
vided with a fastening mechanism (13) for tighten- 
ing said end portion (8) of the fulcrum (6). 

13. Assembly according to one of the claims 12, char- 
acterized in that said fastening mechanism (13) 
comprises a sleeve (17) which can be passed over 
the end portion (8) of the fulcrum (6), after the latter 
is seated into said groove (14) in the head portion 
(4) of said pedicle screw (1). 

14. Assembly according to claim 13, characterized in 
that it comprises a locking nut (11) which can be 
tightened over the corresponding threaded part (1 6) 
in the head (4) of the pedicle screw (1), fastening 
the sleeve (1 7) and the head end (8) and the fulcrum 
to the pedicle screw(1). 

15. Assembly according to one of the claims 1 to 14, 
characterized in that said ligament (7) has the 
shape of a closed loop, which can be passed over 
the second end (5) of the pedicle screw, to sit on 
the smooth part (12) of the head portion (4) of the 
pedicle screw. 

16. Assembly according to one of the claims 1 to 15, 
characterized in that said ligament (7) is made up 
with braided polyester 

17. Assembly according to one of the claims 1 to 16, 
characterized in that it comprises a cap nut (15) 
which can be screwed into the second end of the 
pedicle screw (I) to retain the ligament (7) in place. 

18. Assembly according to one of the claims 1 to 17, 
characterized in that said ligament (7 )consists of 
a single length flexible cord, which preferebly is 
made up with an outer layer of braided polyester, 
and an inner core of stretchable material. 



Patentanspruche 

1. Vorrichtung zur Stabilisierung zweier benachbarter 
Wirbelkorper (10) der Wirbelsaule, welche folgen- 
des umfasst: zwei Pedikelschrauben (1), die jeweils 
einen Gewindeschaft (2) mit einem konischen, er- 
sten Ende (3) zur Einbringung in die Wirbelkorper 
(10) und einen Kopfteil (4) mit einem zweiten Ende 



(5) aufweisen, ein elastisches Band (7), das ent- 
sprechend angepasst ist, urn quer zu den beiden 
Pedikelschrauben (1) angeordnet zu werden und in 
einem Abstand y < x von dem Endteil (8) des Ge- 
5 lenkzapfens (6) an den Kopfteilen (4) der beiden 
Pedikelschrauben (1) befestigtzu werden, gekenn- 
zeichnet durch 

einen flexiblen, longitudinal veriaufenden Gelenk- 
zapfen (6) mit zwei Endteilen (8), die entsprechend 
io angepasst sind, urn quer zu den beiden Pedikel- 
schrauben (1) angeordnet zu werden, wobei erste- 
rer mit seinen Endteilen (8) an den Kopfteilen (4) 
der beiden Pedikelschrauben (1) in einem Abstand 
x von dem zweiten Ende befestigt ist. 

15 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der Gelenkzapfen (6) zumindest 
teilweise in Langsrichtung komprimierbar ist. 



20 3. Vorrichtung nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet, dass der Abstand x in dem Bereich 
von 10 bis 20 mm liegt. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
25 durch gekennzeichnet, dass der Abstand y in 

dem Bereich von 7 bis 17 mm liegt. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, da- 
durch gekennzeichnet, dass der Gelenkzapfen 

30 (6) folgendes umfasst: 

A) einen longitudinal veriaufenden Hauptkor- 
per (9), von welchem zumindest der Mittelteil 
aus einem flexiblen Material besteht; und 
35 B) zwei Endteile (8), die aus einem steifen Ma- 

terial bestehen. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, dass die beiden Endteile (8) jeweils ais 

40 eine sich uber den Hauptkorper (9) erstreckende 
Hulse ausgestaltet sind. 

7. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, dass es sich bei dem Hauptkorper (9) 

45 des Gelenkzapfens (6) entweder urn ein Polyethy- 
len hoher Dichte (HDPE) mit einem Elastizitatsmo- 
dul zwischen 1 7.000 und 28.000 kg/cm 2 oder urn 
ein Polytetrafluorethylen (PTFE) mit einem Elastizi- 
tatsmodul zwischen 3000 und 6500 kg/cm 2 handelt. 

50 

8. Vorrichtung nach einem der Anspruche 1 bis 7, da- 
durch gekennzeichnet, dass der Gelenkzapfen 
(6) mit einer Stoffhulle bedeckt ist. 

55 9. Vorrichtung nach einem der Anspruche 1 bis 8, da- 
durch gekennzeichnet, dass der Gelenkzapfen 
(6) trommelfdrmig ausgebildet ist. 
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10. Vorrichtung nach einem der Anspruche 1 bis 9, da- 
durch gekennzeichnet, dass die Kopfteile (4) der 
Pedikelschrauben (1) jeweils mit einem Befesti- 
gungsmechanismus (12,14,16) zur Aufnahme und 
Fixierung eines Endteils (8) des Gelenkzapfens (6) 
ausgestattet sind. 

1 1 . Vorrichtung nach einem der Anspruche 1 bis 1 0, da- 
durch gekennzeichnet, dass der Kopfteil (4) der 
Pedikelschraube (1) mit einem giatten Sitz (12) zur 
Aufnahme des Bandes (7), einer Rille (14) zur Auf- 
nahme des Endteils (8) des Gelenkzapfens (6), so- 
wie mit einem Gewindeteil (1 6) zur Aufnahme einer 
Klemmmutter (11) ausgestattet ist. 

1 2. Vorrichtung nach einem der Anspruche 1 bis 1 1 , da- 
durch gekennzeichnet, dass der Kopfteil (4) mit 
einem Befestigungsmechanismus (13) zum Fest- 
ziehen des Endteils (8) des Gelenkzapfens (6) aus- 
gestattet ist. 

13. Vorrichtung nach Anspruch 12, dadurch gekenn- 
zeichnet, dass der Befestigungsmechanismus 
(1 3) eine Hulse (1 7) umfasst, welche uber den End- 
teil (8) des Gelenkzapfens (6) geschoben werden 
kann, nachdem letzterer in die in dem Kopfteil (4) 
der Pedikelschraube (1 ) ausgebildete Rille (1 4) ein- 
gesetzt worden ist. 

14. Vorrichtung nach Anspruch 13, dadurch gekenn- 
zeichnet, dass sie eine Klemmmutter (1 1 ) umfasst, 
welche uber dem entsprechenden in dem Kopf (4) 
der Pedikelschraube (1) ausgebildeten Gewindeteil 
(16) festgezogen werden kann, wodurch die Hulse 
1 7 und der obere Endteil (8) des Gelenkzapfens an 
der Pedikelschraube (1) befestigt werden konnen. 

1 5. Vorrichtung nach einem der Anspruche 1 bis 1 4, da- 
durch gekennzeichnet, dass das Band (7) die 
Form einer geschlossenen Schleife aufweist, wel- 
che uber das zweite Ende 5 der Pedikelschraube 
geschoben werden kann, so dass es auf dem giat- 
ten Teil (12) des Kopfteils (4) der Pedikelschraube 
(1) aufliegt. 

1 6. Vorrichtung nach einem der Anspruche 1 bis 1 5, da- 
durch gekennzeichnet, dass das Band (7) aus ge- 
flochtenem Polyester gefertigt ist. 

1 7. Vorrichtung nach einem der Anspruche 1 bis 1 6, da- 
durch gekennzeichnet, dass sie eine Hutmutter 
(15) umfasst, die in das zweite Ende der Pedikel- 
schraube (1) einschraubbar ist, urn das Band (7) in 
Position zu halten. 

1 8. Vorrichtung nach einem der Anspruche 1 bis 1 7, da- 
durch gekennzeichnet, dass das Band (7) aus ei- 
nem flexiblen Strang von einfacher Lange besteht, 



welches vorzugsweise aus einer ausseren Schicht 
aus geflochtenem Polyester und einem inneren 
Kern aus einem dehnbaren Material gefertigt ist. 

5 

Revendications 

1. Dispositif permettant de stabiliser deux corps ver- 
tebraux voisins (1 0) de la colonne vertebrale, lequel 

10 comprend : deux vis pediculaires (1 ) qui presentent 
respectivement un corps filete (2) avec une premie- 
re extremite conique (3) destinee a etre inseree 
dans les corps vertebraux (10) et une tete (4) avec 
une deuxieme extremite (5), un ligament elastique 
15 (7) qui est concu de maniere a etre dispose perpen- 
diculairement aux deux vis pediculaires (1 ) et a etre 
fixe sur les tetes (4) des deux vis pediculaires (1) a 
une distance y < x de Pextremite (8) du support ar- 
ticule (6), caracterise par 
20 un support articule flexible (6) s'etendant de manie- 
re longitudinale et comprenant deux extremites (8) 
qui sont congues de maniere a etre disposees per- 
pendiculairement aux deux vis pediculaires (1), le- 
dit support articule etant fixe avec ses extremites 
25 (8) aux tetes (4) des deux vis pediculaires (1 ) a une 
distance x de la deuxieme extremite. 

2. Dispositif seion la revendication 1 , caracterise en 
ce que le support articule (6) est compressible, au 

30 moins partiellement, dans le sens longitudinal. 

3. Dispositif selon la revendication 1 ou 2, caracterise 
en ce que la distance x est comprise entre 1 0 et 20 
mm. 

35 

4. Dispositif selon Tune des revendications 1 a 3, ca- 
racterise en ce que la distance y est comprise en- 
tre 7 et 17 mm. 

40 5. Dispositif selon Tune des revendications 1 a 4, ca- 
racterise en ce que le support articule (6) com- 
prend les elements suivants : 

A) un corps principal (9) s'etendant de maniere 
45 longitudinale, dont au moins la partie centrale 

est realisee dans un materiau flexible; et 

B) deux extremites (8) qui sont realisees dans 
un materiau rigide. 

so 6. Dispositif selon la revendication 5, caracterise en 
ce que les deux extremites (8) sont realisees res- 
pectivement sous la forme d'une douille s'etendant 
par-dessus le corps principal (9). 

55 7. Dispositif selon la revendication 5, caracterise en 
ce que le corps principal (9) du support articule (6) 
est soit un polyethylene de densite elevee (HDPE) 
avec un module d'elasticite compris entre 1 7 000 et 
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28 000 kg/cm 2 , soit un polytetrafluorethylene (PT- 
FE) avec un module d'elasticite compris entre 3 000 
et 6 500 kg/cm 2 . 

8. Dispositif selon Tune des revendications 1 a 7, ca- 
racterise en ce que le support articule (6) est re- 
couvert d'une enveloppe en tissu. 

9. Dispositif selon Tune des revendications 1 a 8, ca- 
racterise en ce que le support articule (6) est rea- 
lise sous forme de tambour. 



racterise en ce qu'tl comprend un ecrou borgne 
(15) qui peut etre visse dans la deuxieme extremite 
de la vis pediculaire (1 ) afin de maintenir le ligament 
(7) en position. 

5 

18. Dispositif selon Tune des revendications 1 a 1 7, ca- 
racterise en ce que le ligament (7) est forme par 
une corde flexible de longueur simple qui se com- 
pose, de preference, d'une couche exterieure en 
10 polyester tress6 et d'un corps interieur en un mate- 
riau extensible. 



10. Dispositif selon- I'une des revendications 1 a 9, ca- 
racterise en ce que les tetes (4) des vis pediculai- 

res (1) sont respectivement equipees d'un meca- 15 
nisme de fixation (12,14,16) permettant de recevoir 
et de fixer une extremite (8) du support articule (6). 

1 1 . Dispositif selon I'une des revendications 1 a 1 0, ca- 
racterise en ce que la tete (4) de la vis pediculaire 20 
(1) est equipee d'un siege lisse (12) destine a rece- 
voir le ligament (7), d'une rainure (14) destinee a 
recevoir I'extremite (8) du support articule (6) ainsi 
que d'une partie filetee (16) destinee a recevoir un 
ecrou deserrage (11). 25 



12. Dispositif selon I'une des revendications 1 a 11 , ca- 
racterise en ce que la tete (4) est equipee d'un me- 
canisme de fixation (1 3) permettant de fixer par ser- 
rage I'extremite (8) du support articule (6). 



30 



1 3. Dispositif selon la revendicatton 1 2, c a racterise en 
ceque le mecanisme de fixation (1 3) comprend une 
douille (17) que Ton fait glisser par-dessus I'extre- 
mite (8) du support articule (6) apres que ce dernier 35 
a ete introduit dans la rainure (14) formee dans la 
tete (4) de la vis pediculaire (1). 

14. Dispositif selon la revendication 1 3, caracterise en 

ce qu'il comprend un ecrou de serrage (1 1 ) qui peut *o 
etre fixe par serrage sur la partie filetee correspon- 
dante formee dans la tete (4) de la vis pediculaire 
(1), la douille (17) et I'extremite superieure (8) du 
support articule pouvant ainsi etre fixees sur la vis 
pediculaire (1). 45 

15. Dispositif selon I'une des revendications 1 a 1 4, ca- 
racterise en ce que le ligament (7) presente la for- 
me d'une boucle fermee que Ton peut faire glisser 
par-dessus la deuxieme extremite 5 de la vis pedi- 50 
culaire de telle sorte qu'elie repose sur la partie lisse 
(12) de la tete (4) de la vis pediculaire (1). 

16. Dispositif selon I'une des revendications 1 a 15, ca- 
racterise en ce que le ligament (7) est realist en 55 
polyester tresse. 



17. Dispositif selon I'une des revendications 1 a 16, ca- 



7 



EP 1 239 785 B1 




FIG. I 



BEST AVAILABLE COPY 



EP 1 239 785 B1 




FIG2a,b,c 



BEST AVAILABLE COPY 



EP 1 239 785 B1 



17 11 11 




FIG. 3 



BEST AVAILABLE COPY 



EP 1 239 785 B1 




FIG. 4 



BEST AVAILABLE COPY 



